S1 Orthology Assignment and Paralogous CNEs
When multiple rodent sequences match a single human sequence, it can be difficult to computationally determine its true rodent ortholog. The UCSC chaining and netting algorithm attempts to address this challenge by relying on longer range continuity (and a better chain score) at the orthologous locus (Kent et al. 2003) . In the second step of our computational pipeline (Supplemental Fig. S1 ) we discard from further consideration any conserved region for which a unique ortholog cannot be determined this way.
Much interest exists concerning the evolution of genes with close paralogs (Kafri et al. 2005) . In the context of conserved non-exonic sequences, our previous work has shown that very few (under 4%) of these sequences can be assigned one or more paralogs based on sequence homology (Bejerano et al. 2004 ). There are 218,824 distinct non-exonic sequences conserved at 90%id or more between human, macaque, and dog. Only 4,646 of them (2.12%) resemble any other sequence in this set. We discard 7,112 non-exonic sequences conserved at 90%id or more between human, macaque, and dog due to ambiguity. 273 (3.84%) of the 7,112 possess a eutherian paralog, suggesting an ascertainment bias, which however affects only a small fraction of all non-exonic sequence we analyze. Because CNEs are very short compared to genes, and poorly understood, the careful study of paralogy among them lies beyond the scope of this manuscript.
S2 Mouse gene knockouts without an observed phenotype
To assess the prevalence of published mouse gene knockout experiments in which no measurable phenotype was identified, we examine results published in the Mouse Genome Informatics database (Eppig et al. 2007 ). The database contains 4,234 genes annotated with phenotypes resulting from knockout experiments. 510 genes (12.0%) give rise to no measurable phenotype in at least one knockout experiment. Of these, 284 genes (6.7%) have no measurable phenotype for any knockout experiments. Genes for which no measurable knockout phenotype was identified but have not yet been reported make this estimate a conservative one, and some studies estimate 20% of genes may produce no knockout phenotype (Barbaric et al. 2007 ). Reported ancient genes for which no measurable knockout phenotype was identified include Gli1, Hoxa7, and Dach2, which are conserved to Tetraodon nigroviridis (bony vertebrates), Xenopus tropicalis (tetrapods), and Gallus gallus (amniotes), respectively. Figure S1 : The computational pipeline used to discover rodent-specific genomic DNA losses. Total human sequence remaining after each step is displayed below icon. Human-dog-horse and mouse-ratdog computations were performed the same way. Figure S7 : Mislabeled coding exon loss arising from accelerated evolution. Red arrow indicates a coding exon of BRCA2 not aligned at the nucleotide level between human and mouse, evident by lack of an overlapping net block (Kent et al. 2003) in both human and mouse. The corresponding amino acid alignment below clearly shows this exon to be orthologous between the two species. Showing the most significant of 2,108 GO annotations appearing at least ten times in the background gene set. Showing the most significant of 1,588 GO annotations appearing at least ten times in the background gene set. Showing the most significant of 1,859 GO annotations appearing at least ten times in the background gene set. Booth and Holland (2007) *Immune system response genes are frequently under rapid mutation rate (Vallender and Lahn 2004) . Less than 5% of flagged rodent-specific coding exon losses fell into this category.
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